Synaptic junctional glycoconjugates from chick brain. Glycoprotein identification and carbohydrate composition.
Forebrains from day-old chicks were homogenized and fractionated by differential sedimentation and density gradient centrifugation to yield subcellular fractions. The synaptosomal plasma membrane fraction was further treated with Triton X-100 to yield subsynaptic membrane fractions including synaptic junctions. Glycoproteins from these subsynaptic membrane fractions were identified after separation by SDS-polyacrylamide gel electrophoresis by incubating the gel slabs with radioiodinated concanavalin A. Two lectin-binding proteins were discerned in the synaptic junction fraction while none were observed in the Triton-soluble portion of the synaptic plasma membrane. The carbohydrate content of the glycoproteins from each subcellular fraction was quantitated after methanolysis and derivatization as o-methyl-trifluoroacetyl analogs by gas-liquid chromatography. The lowest concentration of glycoprotein sugars was found in the synaptic junction, mitochondrial, and soluble fractions while the greatest concentration was found in the myelin, light-synaptic plasma membrane, and the Triton-soluble portion of the synaptic plasma membrane. Of the subcellular fractions, the synaptic junction contained the highest porportion of mannose and lowest proportion of sialic acid. Moreover, this fraction's content of galactose and N-acetylglucosamine, relative to mannose was the lowest while its content of fucose was low. The oligosaccharide chains extending into the synaptic cleft therefore are predominantly of the "neutral, mannose-rich" type and are attached to a limited number of high-molecular-weight glycoproteins.